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• Proposed Project Objectives
• Project Implementation and Results
• Careers in Energy with AVID Classroom 













Pico Grid (or traditionally referred to as a Smart Home interconnected 





Pico-Grid Smart Homes Power Management
In this project, we:
1) investigate the different power consumption characteristics 
and identify wasted energy within homes.
2) identify the main sources of waste within a pico-grid 
(Smart House with smart energy management system).
3) design a centralized smart energy management system.
4) develop an algorithm integrated into the smart energy 
management system using communication standards to 
reduce power consumption. This will allow for monitoring 




Identifying Different Power Consumption
7























































Planning the Circuit Building the Circuit Programming Beaglebone Black
Drill Data AcquisitionDisplaying Data with MATLab Observing readings on Oscilloscope 
NSF-RET ENERGY 
(Award# 1609524)
Working Prototype With Soldering Iron




































































Future Goals of the Project
• Building extensive library of devices
• Develop Printed Circuit Board (PCB)
• Improve resolution of data
• Wireless communication between devices




Careers in Energy in the AVID Classroom
• What is AVID?
– (Advancement Via Individual Determination) 
– proven practices in order to prepare students for 
success in high school, college, and careers, especially 
students traditionally underrepresented in higher 
education.
– methodologies that develop students’ critical thinking, 
literacy, and math skills across all content areas 
throughout the entire campus.





Inquiry 8-INQ.C. Socratic Seminar and Philosophical 
Chairs
 8-INQ.C1. Actively participate in and evaluate the process of Philosophical 
Chairs and/or Socratic Seminar, focusing on strategies for continuous 
improvement
8-INQ.C2 Reference text, citing location to support claims and questions
8-INQ.C3 Analyze a case in which two or more texts provide conflicting 
information on the same topic and identify where the texts disagree on 
matters of fact or interpretation in a Socratic Seminar or Philosophical 
Chairs discussion
 8-INQ.C4 Evaluate the advantages and disadvantages of using different 
mediums (e.g., print or digital text, video, multimedia) to present a 






 Organization 8-ORG.C Research and Technology
8-ORG.C1 Use technology in assignments and presentations, 
particularly in response to guest speaker presentations, field trip 
experiences and writing assignments
8-ORG.C4 Use the Internet to conduct research in preparation for 
speeches and essays
8-ORG.C3. Determine validity and applicability of information 





● What fields of study are available with a future in 
Engineering?
● Why should Engineering be important to me?
● How can I effectively discuss/debate relevance of 
Engineering in everyday life, including personal my 
life?




Careers in Energy in the AVID Classroom
• Plan for 8th grade AVID class
– Demonstrate knowledge of how to pursue Engineering careers 
– Demonstrate awareness that Engineering is accessible to all  
– Demonstrate an understanding of relevance of Engineering to everyday life, 
including personal life 
– Demonstrate awareness of opportunities to contribute to society through 
Engineering 
– Demonstrate knowledge of important civic, global, and local problems that 
can be addressed by Engineering






Energy and Power Pathway
• Purpose of the Pathway
– Introduce high school students to the ever growing 
and changing field of Energy and Power.
– Give students the skills need to compete in the 
energy and power job market.
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Research and Development Project
• Objective:
– students will design and present a research experiment 
to further knowledge in a field that relates to energy.
 
• Outcomes for Students:
– To have a greater understanding of how Energy affects 
all parts of our lives.
– To have a hands on experience using the Engineering 
Design Process.
– To have acquired skills that are desirable in the 
workforce.









Examples Projects can Include
Biodiesel or other 
Alternative fuels
Solar Cellphone Charger 
for the school




National Standards for Technical Literacy
The Nature of Technology
● SLT.3 - Student will develop an understanding of the relationships among 
technologies and the connections between technology and other fields of study.
Design
● STL.8 - Students will develop an understanding of the attributes of design.
● STL.9 - Students will develop an understanding of engineering design.
Abilities for a Technological World
● STL.12: Students will develop abilities to use and maintain technological 
products and systems.
The Designed World
● STL.16: Students will develop an understanding of and be able to select and use 




Energy and Power Pathway Standards
Foundations of Energy
● ENRG-FET-5 Students will discuss the future trends of power and energy. 
● ENRG-FET-6 Students will develop, through research, an alternative energy system 
that demonstrates their understanding of a unique, as well as an appropriate, approach 
to energy and power generation.
Generation, Transmission, and Distribution
● ENRG-EPGTD-11 Students will demonstrate the importance of following safety 
practices for utility workers.
Energy System Applications
● ENGR-ESA-1 Students will determine and analyze the relationships between energy, 
work, power, and force.
● ENGR-ESA-4 Students will differentiate between AC and DC circuits and Apply 
















Students will use Science of Energy topics that can cross 






Students will use differing sources of technology to:
● Capture and analyze data
● Perform logic functions
● Programming microcontrollers
● Communicate their ideas effectively.
Engineering
Students will use the Engineering Design Process to 
identify, plan, propose, and prototype their project. 







Students will use Mathematics while designing, 
constructing, and analyzing their project. This can range 
from, but isn’t limited to:
● Calculating Volts, Amps, Ohms of a circuit
● Measuring dimensions of an object
● Analyzing data within a Matrix





■ A detailed explanation of NSF-RET program
■ The necessity of STEM literate children
■ Photos and video
■ Our Units
■ Further Research
■ Asking to bring this content to their students. 
■ Submission to GA Department of Education
STEM Forum in Athens, GA. 
Oct 23-24, 2017
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Join us and become Smart in Utilizing ENERGY
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